Background: Lack of a health advocacy curriculum and clarity are obstacles for effectively teaching neurology health advocacy (NHA) to neurology residents. Our purpose is to assess the need and develop content for a NHA curriculum and to describe its underlying components. Methods: This is a cross-sectional study with two steps. In step one, neurologists and neurology residents at University of Calgary were surveyed about their perception of teaching NHA and asked to rank 56 neurological diseases on a Likert scale based on how well they lend themselves to teaching health advocacy. In step two, curricular items were developed for the top five neurological diseases, using a modified Delphi procedure. The reliability of the survey instrument was determined by Cronbach's alpha. Exploratory factor analysis was used to identify the underlying components of NHA. Results: Forty-six neurologists and 14 neurology residents were surveyed, with a response rate of 88.33%. Fifty-six percent of neurologists and 85% of residents believe that NHA curriculum is needed. The top five neurological presentations, that lend themselves easily to teaching NHA were: stroke/transient ischemic attacks, alcoholism, epilepsy, Alzheimer's disease, and multiple sclerosis. The survey instrument reliability was 0.97. Exploratory factor analysis revealed four factors that can explain the variability in the survey instrument: multidisciplinary approach to neurological disorders, prevention of recurrence of neurological disease, collaboration with other medical subspecialties, and communication with professions outside the medical field. Conclusion: Neurologists' and residents' responses support that NHA curriculum is needed. Four components of NHA were identified that can be used for teaching NHA as well as health advocacy in general practice. RÉSUMÉ: Curriculum de promotion de la santé en neurologie : évaluation des besoins, du contenu des programmes d'enseignement et éléments sousjacents. Contexte: L'absence d'un curriculum de promotion de la santé ainsi que le manque de précision sont des obstacles qui entravent l'enseignement efficace de la promotion de la santé en neurologie (PSN) aux résidents en neurologie. Notre but était d'évaluer les besoins et de développer le contenu d'un curriculum portant sur la PSN, ainsi que de décrire les éléments sous-jacents. Méthodologie: Nous avons effectué une étude transversale en deux étapes. Au cours de la première étape, nous avons procédé à une enquête auprès des neurologues et des résidents en neurologie de l'Université de Calgary pour connaître leur perception de l'enseignement de la PSN et nous leur avons demandé de classer, selon une échelle Likert, 56 maladies neurologiques quant à leur aptitude à faire la promotion de la santé. Au cours de la deuxième étape, des items du curriculum ont été développés au moyen d'une méthode Delphi pour les 5 principales maladies neurologiques identifiées. La fiabilité de l'instrument d'enquête a été déterminée au moyen du coefficient alpha de Cronbach. Nous avons procédé à une analyse exploratoire des facteurs pour identifier les éléments sous-jacents de la PSN. Résultats: L'enquête a été effectuée auprès de 46 neurologues et de 14 résidents en neurologie. Le taux de réponse a été de 88,33%. Cinquante-six pour cent des neurologues et 85% des résidents croient en la nécessité d'un curriculum de PSN. Les cinq principaux troubles neurologiques qui se prêtent facilement à l'enseignement de la PSN sont : l'accident vasculaire cérébral/ l'ischémie cérébrale transitoire, l'alcoolisme, l'épilepsie, la maladie d'Alzheimer et la sclérose en plaques. La fiabilité de l'instrument d'enquête était de 0,97. Une analyse exploratoire des facteurs a mis en évidence 4 facteurs qui peuvent expliquer la variabilité de l'instrument d'enquête : une approche multidisciplinaire des maladies neurologiques, la prévention de la récidive de la maladie neurologique, la collaboration avec d'autres sous-spécialités médicales et la communication avec des professionnels hors du champ médical. Conclusion: Les réponses des neurologues et des résidents confirment la nécessité d'un curriculum de PSN. Nous avons identifié quatre éléments de la PSN qui peuvent être utilisés pour l'enseignement de la PSN ainsi que pour la promotion de la santé en pratique générale.
INTRODUCTION
In 1996 the Royal College of Physicians and Surgeons of Canada adopted an innovative framework for medical education called the CanMEDS Physician Competency Framework. CanMEDS is composed of seven core competencies; the Framework was intended to support the training of specialist physicians and to enhance patient care. "Health Advocate" is one of the seven roles identified in the framework. 1 Health advocacy has been identified as one of the most difficult CanMEDS roles to teach and evaluate. 2 Many barriers have been identified in the literature and here we will mention three of them. The first barrier is the absence of curricula. 3 The second barrier is that most physicians and residents are unsure about their role in teaching health advocacy and are reluctant to take on teaching or performing the role. Many felt that it raised expectations beyond their capacity, probably because they think of advocacy as bringing about change in the health related policies and laws, a domain which was found to be the least favorite part of health advocacy for residents to learn. 2, 4, 5 This perception does not incorporate the concepts of health advocacy at the individual patient and community level. The third barrier is that it may be a difficult construct to understand. It is argued that it is easier to consider what constitutes health advocacy in practice than to understand its more abstract meanings. 6 Flynn and Verma conducted a focus group discussion which recommended that the teaching of advocacy should be explicit (i.e. discussed formally rather than just role modeling), and the skills should be developed in a graded fashion, starting from an individual level as the first and easiest step, followed by community level, and finally at the societal level. 3 We aimed to assess the amount of explicit neurology health advocacy teaching during a neurology residency and to address the three barriers mentioned above through determining the top clinical presentations that neurologists see as most relevant to health advocacy teaching, and relevance to their regular practice. These top neurological presentations were used to develop a detailed curricular content outline through a modified Delphi technique. The Delphi technique is one of the scientific methods used to develop consensus among experts, which allows for a group decision in a variety of scenarios, such as guideline development. This method was chosen as it allows more interaction and feedback within the panel without the constraint of time. 7 In so doing, we intended to develop curriculum content that would be perceived as relevant, rational, and teachable by our faculty. Asking faculty to teach curriculum content that is directly relevant to their practice would intuitively be expected to foster greater comfort with the teaching of the Health Advocate role. Furthermore, relevance is considered crucial for adult learning (Knowles). Our aim is to assess the need for NHA curriculum, to develop NHA curricular content for the top five clinical presentations that neurologist thought would lend themselves to NHA teaching, and to describe the underlying components of NHA.
METHOD
The study was carried out in the University of Calgary Division of Neurology. This is a cross-sectional study that includes a survey and modified Delphi procedure in two separate steps.
Our questions are:
1. How often is NHA explicitly taught in neurology programs? 2. What are the clinical diseases in neurology that most easily lend themselves to teaching health advocacy? 3. What specific curricular content items should be included for each of the top five clinical diseases which lend themselves to teaching NHA?
The first two questions were answered through the survey questionnaire that was directed to academic adult neurologists and adult neurology residents and the third question was answered through the Delphi procedure. We included only PGY 2-5 adult neurology residents; PGY-1 residents were excluded because they do not have enough exposure to neurology. In step one (survey step), the survey questionnaire included three questions to estimate how frequently health advocacy was practiced and taught. The three questions were: A) Do you think a health advocacy curriculum is needed? B) How frequently do you practice health advocacy at the patient level? C) How often do you explicitly teach and/or give feedback to residents on health advocacy?
We developed an initial list of neurological diseases based on prevalence. 8, 9 Next, neurologists and neurology residents were asked to rank these 56 neurological diseases on a Likert scale, based on how strongly each lends itself to teaching Health Advocacy in neurology. This questionnaire was piloted on seven neurologists to ensure that the survey questions were understandable. In step two, curricular items were developed for the top five neurological diseases identified in the survey, using a modified Delphi procedure.
1. The author created a list of content items for each one of the top five neurological presentations, based on discussion with nurses who work in the particular field, as well as reviewing the resources (local and international organizations' websites and patient educational materials) which are located at each respective subspecialty clinic. 2. Round 1: The list was sent to four experts in each of the five pertinent fields. Ideally two subspecialized expert neurologists and two nurses practicing in each one of these five clinical presentations responded by adding to the list. Based on their responses another, more robust, curricular content list was generated. 3. Round 2: The comprehensive list of curricular content items was sent to the same subgroup to add, eliminate, or combine certain elements. Based on those results, an 'optimal' list was created. 4. Round 3: The 'optimal' list was sent to the same subgroup of subspecialists for validation. Round 3 was repeated until we achieved consensus.
Data analysis
Data analysis involved the processing of both quantitative and qualitative data. We conducted descriptive statistics, which included the mean, standard deviation, and range of each one of the neurological presentations that was highlighted in the survey. Prioritization of the clinical presentations was based on the mean rating. A Chi square test was conducted to compare the residents' and staff neurologists' perception of the need for the curriculum. The ANOVA test was used to compare residents' and staff neurologists' answers for each one of the neurological disorders that should be included in the curriculum. In addition, a Chi square test was used to compare the residents' frequency of practice and learning of health advocacy versus staff neurologists' frequency of practice and teaching of health advocacy role. A MANOVA test was used to compare responses between staff with different years of practice (1-10 year vs. 11-20 years versus more than 20 years).
Cronbach's alpha was used to test the reliability of the survey. The top five clinical presentations were chosen based on the neurologists' responses. In the event that there were more than five clinical presentations with a similar mean rating, the residents' ratings were prioritized, since they were the 'target audience' for the curriculum. Exploratory factor analysis was conducted to measure the construct validity of the survey that was distributed. We used the combined data from neurologists and neurology residents since there was no significant difference in their opinion based on MANOVA testing. Exploratory factor analysis with principal component as the extraction method and the Eigen value was one or more. The rotation method used was Varimax with Kaiser Normalization. For the item to be considered contributing to each factor it has to have loading weight greater than 50%. If the item has a higher loading weight in another factor, it was excluded from the lower loading factor. Table 1 shows the demographics of the survey participants, including gender, years of practice, and subspecialty. Thirty-nine neurologists returned the survey out of 46 surveys that were distributed (84.7% response rate). All 14 of the residents returned the survey (100% response rate). The total combined response rate of neurologists and residents was 88.33% (53/60).
RESULTS

Perception of teaching health advocacy among neurologists and neurology residents
Fifty-three percent of neurologists reported that they rarely explicitly teach and/or give feedback to residents on NHA, while 78% of the residents thought they rarely receive NHA teaching ( Table 2) . This difference was not found to be statistically significant (Chi square test, p = 0.159).
Perception of the need for NHA curriculum
Fifty-six percent of neurologists and 85% of residents reported that they believe that NHA curriculum is needed (Table 3 ). No significant difference was found between the residents' and neurologists' perception of the need for such a curriculum (Chi square test, p = 0.182). (Table-4 ).
Clinical disease presentations in neurology that most easily lend themselves to teaching NHA
The MANOVA was used to compare the neurologist and resident scores on a Likert scale for each neurological disease; no overall significant differences were found (Wilks' Lambda F = 3.48, p = 0.166). A MANOVA was used to compare responses between staff with different years of practice (1-10 years vs. 11-20 years vs. more than 20 years); no overall significant differences were found (Wilks' Lambda F = 1.515, p = 0.378).
Reliability analysis
Cronbach's Alpha for the survey instrument completed by the neurologists was 0.97.
Specific curricular content for each of the top five clinical diseases: Delphi procedure
We used the neurologists' Likert scale means to choose the top five neurological disorders, which were stroke (ischemic), TIA, alcoholism, epilepsy, Alzheimer's disease, and multiple sclerosis (MS). We considered stroke and TIA as one category since they share most of their health needs.
After conducting the five steps mentioned in the methods section, consensus was achieved for all five neurological diseases and the detailed results listing the curricular items are shown Supplementary  Tables 6-10 .
Factor analysis
Exploratory factor analysis with principal component as the extraction method retrieved four factors that explain 62% of the variance. These four factors are:
1. Multidisciplinary approach to neurological disorders/ Chronic conditions affecting mobility or cognition. 2. Prevention of recurrence of neurological disease / Paroxysmaltransient conditions. 3. Collaboration with other medical subspecialties.
Collaboration and communication with professions outside
the medical field / Chronic conditions affecting cognition with potential improvement. Table 5 lists the neurological presentations that load into these factors in descending order.
DISCUSSION
This study showed that 85.7% of neurology residents and 56% of neurologists think that a health advocacy curriculum is needed. This finding is consistent with Wright's work with pediatric residents, which found that 89% of the participating residents thought that such a curriculum is needed. 10 Our study is the first one that confirms this finding within the field of neurology.
Most neurology residents (78.6%) indicated that they rarely receive teaching on health advocacy. In addition, 53.8% of neurologists stated that they rarely give residents formal instruction or feedback on health advocacy. This finding has been reported previously in other fields. For example, Leveridge and his colleagues surveyed urology residents in 2007 and found that only 11% of the respondents felt that health advocacy was frequently addressed by their faculty. Forty-six percent of these residents reported that they did not have a mentor to emulate in health advocacy. 11 There was agreement between neurologists of different years of experience, as well as between neurologists and neurology residents, on the diseases that should have top priority in forming the basis of a health advocacy curriculum. The high reliability of the survey (alpha = 0.97) indicates that the survey was clear to the participants, which probably contributed to to the consistent responses.
The critical rationale for determining the agreement between residents and staff neurologists is the issue of relevance, which is essential for buy-in, a core element of adult learning according to Knowles. 12, 13 It is already known that health advocacy is generally perceived to be difficult to teach. 2, 6, 14 This may have to do with the challenges of understanding the construct. However, achieving an agreement between teachers and learners about what is relevant to the teaching of health advocacy within their own discipline is anticipated to facilitate both teaching and learning (Knowles). 13 In the second part of the study the Delphi procedure was used to determine curricular content by identifying the aspects of the top five diseases, which the neurologist would ideally address in practice. This is an important contribution to health advocacy teaching in general and in neurology in particular as it goes beyond the general principles of teaching health advocacy to practical, neurology-specific elements. By developing curricular content based on topic areas agreed upon by subspecialist neurologists, this study attempts to address the key aspects of learning theory relating to relevance and goal-directed learning experiences in relation to teaching health advocacy. By identifying content that neurologists should teach directly to patients because they are known to directly impact outcomes, we address both goal-orientation (to improve patient care) and relevance (in discipline-specific areas). Ideally, by choosing curricular content meeting these criteria, we will optimize not only learner engagement, but patient outcomes. 6 Health advocacy can be difficult to understand, and therefore to teach. Using neurology-specific content can facilitate neurology trainees' learning. 6 The exploratory factor analysis revealed four factors that explain 62% of the variability of the responses to the survey instrument. The distinct groupings of diagnoses from the factor analysis appear to align most closely with the types of additional support that may be needed by patients in each of the groups of conditions. The first factor included a group of chronic conditions affecting mobility or cognition that largely share a natural history of insidious progression, which results in patients' health needs continuously changing. Usually these conditions (e.g motor neuron disease, Alzheimer's disease, muscular dystrophies) need a multidisciplinary approach to care, as patients' needs include, for example, physical therapy, occupational therapy, speech and language therapy, social work intervention, etc. Recognizing and addressing these evolving health needs represents a concrete example of health advocacy in practice. This factor was named "Multidisciplinary approach to neurological disorders for Chronic conditions affecting mobility or cognition."
The second factor includes paroxysmal and transient neurological disorders where patients' health needs are mainly focused to avoid future recurrence so this factor was named "Prevention of recurrence of neurological disease for paroxysmal and transient conditions." This factor highlights the importance of involving the neurology residents in educating the patients about how to prevent further events. For example, the two common conditions that neurologists see under this factor are seizures and TIA. The resident should be taught to how to conduct a discussion to prevent further spells by avoiding seizure triggers (in the case of seizures) or risk factor control such as blood pressure control or smoking cessation (in the case of TIA), for example.
The third factor includes conditions requiring cross-disciplinary specialist care. This factor was named "Collaboration with other medical subspecialties." This factor highlights the importance of involving the neurology residents in communications and referral to other medical specialists. For example, this factor included polyneuropathy, which is commonly caused by diabetes and it is important to involve endocrine specialists in patient care to prevent further progression.
The fourth factor includes conditions that require collaboration and communication with professions outside the medical field (e.g. migraine). This factor highlights the importance of teaching the neurology residents the importance of recognizing this kind of patient needs. It seems likely that these conditions group together because of not only their chronicity, but the potential for socioeconomic impact, and the need for substantial advocacy on the part of attending physicians. This includes learning the importance of offering patients (such as migraine patients or epilepsy patients) a letter to their work place to make some adjustment or, if necessary, time off. This factor was named "Collaboration and communication with professions outside the medical field."
Flynn and Verma (2008) addressed the fundamental components of a curriculum for residents in health advocacy. 3 One of the attributes they identified was being resourceful and up-to-date, which was defined as "aware of available resources and pair these with the current knowledge of best practices for patients." 3 This attribute is consistent with the first and second factors we found. The other attribute they found was assertiveness, which was defined as "arguing on behalf of others by presenting the facts in a cogent and direct fashion." 3 This attribute is consistent with the third and fourth factor we found.
Several study limitations should be considered in interpreting our findings. One is the small sample size of neurologists and neurology residents. The study was also limited to one center, which affects its generalizability. The curricular items derived from the Delphi are not comprehensive, but intended to build the foundation of a health advocacy curriculum. We did not address curricular items for all common neurological disorders such as migraine, low back pain, motor neuron disease, and the other less common disorders noted in the initial survey. The social determinants of health is another key item in the Health Advocate Role as outlined by the RCPSC that was not addressed in this curriculum because it could be argued that it is a generic item across any discipline, and the focus of this study was specific to neurology.
Future studies should address other neurological diseases that were not addressed in this curriculum. Also, involving other centers in developing such curricula will allow more generalizability representing a wider range of neurologists' opinions. Future research should focus on developing instructional methods, educational strategies, implementation plans, and criteria for evaluating the effectiveness of the curriculum. Development of resources to teach faculty how to use such a curriculum may foster its implementation.
